Mutations in rpoD, the gene encoding the sigma 70 subunit of Escherichia coli RNA polymerase, that increase expression of the lac operon in the absence of CAP-cAMP.
We have isolated a new class of mutations in rpoD, the gene encoding the sigma 70 subunit of Escherichia coli RNA polymerase, that alter the transcription initiation properties of RNA polymerase holoenzyme. The rpoD(Lac) mutations increase expression of the lac operon in the absence of CAP-cAMP, allowing a strain lacking adenyl cyclase to grow on lactose. Four of the six alleles isolated have three- to fivefold increases in the amount of lac mRNA and beta-galactosidase per cell. We show that these four mutations increase transcription initiation from the same promoter used by wild-type RNA polymerase. The mutations were mapped and sequenced. One mutation occurs in the codon for amino acid 389 of the sigma 70 polypeptide. The remaining five mutations are clustered, affecting residues 570, 571 and 575. These five mutations are within or near a proposed helix-turn-helix motif in the C terminus of sigma 70.